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PURPOSE: A harmonic mixer circuit having 
improved dc offset and linearity is provided 
to remedy a DCCDIrect Current) offset of a 
mixing circuit for mixing an LO(Local 
Oscillator) frequency signal with a high- 
frequency signal by including only a 
wanting baseband signal in an output . 
signal. 

CONSTITUTION: A first circuit includes a 
first active element(Qn1 1) and a second 
active element(Qn12). A second circuit 
includes a third active element(Qn21) and a 
fourth active element(Qn22). A first terminal 
of the first, the second, the third and the 
fourth active element 
(Qnl 1 .Qnl 2,Qn21 .Qn22) is connected 
respectively with a first voltage through a 
first, a second, a third and a fourth; bias 
and impedance unit to maintain an; 
operation bias voltage. A second terminal 
of the first and the second active element 
(Qnl 1, On 12) is connected with a. second 
power supply through the first bias and 
impedance unit. A second terminal of the 
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third and the fourth active element(Qn21 ,Qn22) is connected with the second power supply 
through the second bias and impedance unit. A connection point of a third terminal of the first 
and the third active element(Qn1 1 ,Qn21) is connected with a first power supply through: a first 
output tap and a first output-side bias and impedance unit. A connection point of a third 
terminal of the second and the fourth active element(Qn12,Qn22) is connected with thei first 
power supply through a second output tap and a second output-side bias and impedarice unit. 

© KlPO 2003 



if display of image is failed, press (F5) 



g ^ o1 ^2002-0068128 



(51) Int. CI. 



(19) Qlt^el^^a^g(KR) 
(12) g:>H^§i^S(A) 
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(22) ^gj^XK 200ia02g20gj i_ 

(71) m^2i eiEin&iM Eiia^sxi^(^) 

^yAi ms=? =?n\m iseixi AiiiDh2Ei>ig f-is 

(72) SSJf iJS5! 

g PI E^y-AISS^S^e 133a II §^Dhg9BJ|^gOHIfS902m 1409a ; 
UeDI ; I 

S I £ ^ fef A 1 4^ § ? ill g e ft <y 0 1 m M 2- 1 004 S 
OMS 

C«ag^A|Sa^Oie§&§yoHUei35S1303S 

(74) □£!£! 

AM/a^^ ■• ^ . • 

S l^SOII ©SS. Jll 1 LHXI IW 3 BXfB ?H18^fe HI 1 ^J.\ % l\\ 2 ^= 4:X^» S&sffei fli 

1 asa fli 3 4:X^ a HI 4 d!ij.\m si^o^fe m 2 sis* a&6^fe qjah sis^f hi ssiu. 

HI 1 HI 2 4.X^°I hi 2 9X|-fe >M£ S^EIOI HI 2 BXI^ HI 1 HIOICH^ ^ S{nie>i¥» goH 
HI 2 S^aH. HI 3 a! HI 4 'mm 4:X^2| hi 2 &^X^fe AHS S^gCH HI 2 BXf* HI 2 d^0|0^ 

SI 8jnie>i¥e mm hi 2 aaai a^aoi. hi 1 s hi 4 fee ^x^2| hi 1 E^x^fe 2,^21 hi 1 
B s! HI 2 as^ssi a^Eis. HI 2 s HI 3 fee ±»°i hi 1 exfe ais a^aoi hi 3 ^^^m m 

^EIW. HI 1 UXI HI 4 fee 4:Xh°| HI 1 BWfe HI 1 LHXI HI 4 UfOIOIiii ani0>b:¥M S5H 

HI 1 a^Eioi e» dioioi^: a&oi sxian, hi i s hi 3 fes 4.xi°i hi 3 bxisi 

a^Se HI 1 gg^B S hi 1 S^^ bhOIOI^ ^ ani0:i:¥g e6H HI 1 SSJU §^£122, HI 2^ S 
HI 4 fee ^X|2| HI 3 aXfSI S^SS HI 2 S^B S HI 2 bmiO|>: S iJIII@;^^« Soft HI 

ass 
£1 

siAl SS. IMD3. dld§^, DC SHdi!, SISM eiAl 



21-Bm MS 

£ IS BJ^ ^m^^:?! u rfS! ^JSa, ^EJ4^:3| 0) LoeJ LO ^S2^, CIS gf <MS5| aj^SId 

:?ixi CH^ ^sg ^m^' EoiiejoiiAi eais ca. , 

E 2fe 2Ji^ iMsa LO 6JS(203)S ^^o\D\ ?{& BiAI(205)a 30 SIS§ EAI& SSE. 

E 3S S WSOII [[f£UH DC 2H5!!0| xfBS ejAH 5|S°I & ^AldlS EAjgf aSE. 

E 4fe N§ MOSFETi!^ ^^a^gj Pg MOSFETg OlgolOl £ 3011 EAia ^A|0||£| ^fS^IP!' SJ 

E 5fe AHS &^e5!ol ^.jfoil □8K)1. ?)IO|S SeKVgs)OII CHg^ =aie! S^dos). 

aej@>i(gm). <u MeH^gje?@>i(gni)°) 1S^ E&4={gtn' )S{S EAjgh Z12IJH. 

E 6g N§ MOSFET % ?% MOSFETSJ Eaieid A|£ S^SE^ Sm. gf dliXfSI egH>igj&!e^o| i^ji 
E§f=^-SiO| ^Cjjg^ ^ ^^3tg 3>fe S^OIIAI b^O|0^>iE|E« & SIS2} 01 S|SS| S 4iX^°| m £S 
4'(om')2iS £A|g[ 3eHH. 
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£ 7S H um^m ^'Aioiioii meiM. ms. ^a^jei ±Jim oisskm tjg^oi gf^a bi 

AH m^m £A|gh SISE. 
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e i?Sg a^AH SISOII a& ao£/^, Qj^ ^ai^josfe aoiaie ^^^ui =o|| ;7^^g^ m/H 2IS 

SI DC g bliygsi 3ii<yoii sjoici. 

iieoii ^ojs ¥<M ssf:)|o| ^^oii coefAi, e&^:7i2i :iiS2f. xia^a. sj xjdissiiJf a?£i32: 2i 

p. OlOII OJEK aoiaiM 2itHa ^^ii:?l(Oirect Conversion Receiver):?f ^£1 SgSH Sife ^SOIP 

aoiaie gjws 4=6JPiM olm8^^, oioixi ^nh4^ ssoi sxhshi ^'HioiiEii^aej ^ti:>\ 

oil im^2!e! cH^ S3f SEi(BPF) s°i aiy E'Ei:'h gsxi acf. zi ai6!. aiy seisai j-jai« 

gEH(LPF):»l Mg^Cf. ajSIAI, 35! s|s fli S S§0| gOISm. 

4^iBioiiai£Cfej ^'(yiJioii sioiaj. %^ ^m4'Pi o Hzei 3^011 asaa:!! g 4= siP ajauH = 

^ 3^IIf4^ :»IXH ^I&4' SJS S&oPI 9|oHAH. ej« ^^4=2} >1°| =g§} 

S2f, ^iif^^:)f (tf Loe! Lo (Ms£f. oim gf eiAi£|oi qim ^m^^ coiiejoiiAH 

EA|§^ EffOID. E 2fe gj^ <yS(201)2f LO <ya(203)M ei^Sh^l 9I& a,"A|(205)2f SlSgi E 
Ale} SISEOIP-. 

ElOil EAia dm aoi, RF 9S <Mm°l y$ ^E^>=(a) flp)2f gggh ^„)o| lq oi/,i|g 

AlSolOt ai^§}0£M|. ^IIf4-:J| 0 Hz£! gZ^ ^IIf4=((i) ,f) (MsM ^S§}Cf. fi}^ ^El=^2f LO ds°l 

s^4Jg SoH o Hzei ^nm^ <MSfe ch^ ^iii4= <:jsa. lo ^ni4»(a) lo)' <y 

S2f. ef^Ei ^Eh4-(o) ,f) ^S2f, LO ^ ei^m ^m4=°i ifsj ^nm-cu lo+ u ,f) <i"S2t ao 
s e^^m ^Ef4.o| J^o, ^^^.d^.^^.^ ,^,) aa^^cK oiaHgi e 3in □« 

^EI4= Xll 2J& dSb E 2011 EAia H|£f ^^OI. XHCHS^ SEI(207)g SoH XIBS^^^SAlU 

tis s LO ^1^4- a ei^m ^nf^si »2i ^nf^^do, ,o- a» .pI) da e^s ^^m^lsoi 3hSS 

Q. 

0|£H&, DOIgye tima 4^6!3|fe S3HI SHI §g 3>feCf. 

^OTIS. aO|a|_E gima 4^<y:7|fe gojgt ^j^^. ^^^oj mAjog gigfi ^^6^b DC EHi!!(offset) £! 

.°«^5L^9 2SiJ!oi ^asffe siejs «s§[a. e 2011 eai@ aoi, sie?iio|2| e^oii 9\mkA 

LO t!S2| gVfc e,'AH(205)°l :n^Eh4= iJs gj^ SoH V^aCf. LO <MSfe 

^5^?^"^^°^^^ ^- " e>EIIU(21 1)011 AH e>AIECf. &}Aia LO tJsfe aiAHOIIAH LO <MS£|: °- 

5 DC £HS!2i &e -A^m^ i^m. g^¥(209) iy eiamoiiAisi s^A^§o|| a^ii ojs&a. h^ek. S 

^ Ji???^^ §^MOII caaiAl B^MSS a§S!0|[D1, I»£fAH OOlLflBJ OC EH>s!!2| K\^m \S\ 

a ^ 01 . 

DC 25^01 ^^^Sfb as SjoiogMI. LO i! &l#Ef ^Ef^'SI ^Ef^'C |a. - o) ,fI) 

914^21 dSOII 510161b SIS2}o| diasag g 4. ojp oib f IQ^Ef^Vsi ^Ef^C^;) 
a LO ^1^4.(0) Lo)2| »2| ^IIf4^ <Mgo| go,^^ g, ^^^^ dlCHS^IoS ^^^5^01 

X 2H>s!!g ^^Hs^7^| aa. oie >:eh6! dc 2Hi!!0ief &a. 
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oi£i& DC <ys eoii b)^^5J3^]^:l fe^o^ 9in 3:3. qjahb A^gs^fe aoiaj 

s awa 4^^j:'i2i ^ss mmM3\^ m eejoi an sua. msiM moii ^xHohfeioc 

2H>sa(offset) E^m fli ?1Sf ^filJh SID. 

mm^. OOiaje gjma 2x^ ^S. e^dnterraodulation, IMD2) &]& g«l ■ 

^sg 2x^ 34= ^goiHs. 3^4= ^ms 2x^ 34= aA^^^s 4= ao. 

zieHu, ?ta eiAi sjssj bidS2«2i aoi^s 4^^:?i aai m^si ^^m msiA\d\^ 3^ 



s =s!g DC 2H>s!oi XII aj/H gss «i So}:n» s^fe 3aoia. 

e S?S2| DC 2H^!!0| «| ^AIOII bl<y§^ej ^3! ^4= X^4= aSHS e!e^ 

UI^MgSjoi s^oi :)H6!@ ajAI SISM fli gSmXf 8^fe SOIQ. 

S ^'S2| & «§0|| [0^3, III 1 XII 2 S 531 3 B»M ?bim:3. i^:>\ XII 1 B» S XII 

2 Bifsioii el:J^g^ a&£i 3:?ioii ^D\^^Q^ xii 2 b»s^ei wd\ xii 3 3»£ awsi a 
:»i s g^ifoi ^§ab XII 1 fee xii 2 fee ^^x^m s&eib xii 1 sisa xii 3 fee si 
XII 4 fee ^wm si^5^fe xii 2 siss Hi^sFb ^iah xii gact. xii 1 fee :txi ai; xii 
2 fee 4iXi°i 4.01 XII 2 ahs a^acn m 2 xii 1 umioiii ^ SEia^i^fi ssh ;ai 2 

2331 S^Sn. fe»5| XII 3 fee ±.V( S Xll 4 fee diXISI xii 2 BX^fe AHS S^aoi Xll 2, 9X1 

^ Xll 2 bioioi± ^ gjEie:i:¥g esH ^01 XII 2 a^acH, xii 1 fee s xii 4 fee 
4iXi5i Xll 1 Efxife 2|2| Xll 1 SI 2 iji^93i a^an. xii 2 fee 4iXh s fli 3 fee 

4:XI°l XII 1 BXIfe AHS S^aCH Xll 3 a^B3l S^aW. fe^:J| Xll 1 fee ibXI LUX! Xll 4 fee iiiXI 

21 Xll 1 exife 212,'- Xll 1 bioicH^i i! gjniSiii^ lhxi xii 4 bioioi^ s gjni£!:::i¥a SoH Xll 1 aef 
a a^acM ib§°i e^f ufoioi^ aefoi ^xia:n, &oi xii i ee xii 3 fee 4ixi°i xii 3 e 

XI2I s^gg XII 1 s^iB XII 1 b^olo^>: s sniE!>iVs mm xii 1 aasf s^a:n, 6f:7i 
Xll 2 fee 4:xj * XII 4 fee 4:Xfsi XII 3 9Xf°i s^sg Xll 2 Xll 2 u^olo^:^l % g 

ni0il:V# eoH Xll 1 aS!3f 

e a^ssi as ^aoii a}=s, xii 1 bxk xii 2 bxk xii 3 bus ^uisin. &^:>l xii 1 bxi ^ xii 
2 Bx^^^oll 2i:'iafe s&si a:>ioii jisskji ^ui xii 2 B»s¥a ^:?i xii 3 bxj^ a^o|.- 3 
:?i % gfi/oi aeafe xii 1 fee 4^x1 s xii 2 fee 4:»g sg^s^fe xii 1 sissf xii 3 fee ^^xf: s 

Xll 4 fee 4;XfM S&8^fe Xll 2 SISM S&Shfe aiAl s^^lS Xll S^D. 4^:'l Xll 1 fee :i:XI S Xll 

2 fee ^I^2J &OI «i 2 axffe ais s^aoi xii i 4^2^:^ bioioii:^ si anie:^i¥S esH xii 1 a 

g^a:2, -feoi Xll 3 fee ri^xi a! xii 4 fee iwa ^01 xii 2 Bx^fe ahs s^aoi xii 2 

^ blOICH^: iy gJEI9!ri;¥» S6H Xll 1 SgjJ} §^a01. feOI Xll 1 fee iy Xll 4 fee 4iXl 

21 Xll 1 Bxife 2,^2^ Xll 1 3^m4= gj^B ai Xll 2 :Q^E^4^ gj^Ba s^aiQ. iy:)i xii 2 fee rj^xi 
ai Xll 3 fee ri:Xi°i Xll 1 Bxhfe ahs s^acH s^siioieklo) as gjg^Ba a^am. &^5f xii 
1 fee ^v, uji Xll 4 fee i^xf2i XII 1 Bxife 2^21 xii 1 b^olo^:^i n gjEie^¥ mxi xii 4 bioioi>i 
% aEiB>i¥S S6H Xll 1 a^aoi 4:§2i e^^ bioioi>i siioi ^xian, ^^iji xii 1 fee ^ 

XI ai Xll 3 fee XII 3 Bx^2| s^gg xii 1 g^B a! xii 1 bhoioi^^ ^ SEiSiii^e 
#oH Xll 2 asi3f a^an, y:3i xii 2 ee 4ixj ai xii 4 ee 4:»2i xii 3 bxi2) s^gg xii 2 

a Xll 2 d^olo^:i gy sniei^vM ssh ^:»i xii 2 aaa s^acf. 

e ^►S2| SE PS ^SOll I|sa. XII 1 BXI. Xll 2 BXI. ^ Xll 3 BWS ^blSIIi. 40| Xll 1 BXI^ iy 

XII 2 Bxiex)!! ei:5iafe a2}2i a^ioii d\^z\qa ^oi xii 2 bxis^q ^01 xii 3 bxis 2^21 
331 ai ^^ifoi aeafe xii is xii 1 ee 4:Xi as xii 2 fee 4:Xhs s&si^ xii 1 sjssi xii is: xii 

3 fee :i:xi ai Xll 4 fee 4:xig s&sife xii 2 sisg s&sife xii ig sis^sj. ^^i xii 1 uixii xii 

4 fee ^-^m ^ae 3>fe xii 2§ xii 1 fee ±Ti uixi «i 2 fee t^j\m ss3^fe «i 1 51s 

a Xll 2S Xll 3 fee 4:XI S Xll 4 fee 2&SFfe Xll 2 aSM SSo^fe Xll 2% ^^¥9 S&Sf 




3 _ _ 

iy gjEie^vB S6H &OI Xll 2 aaaj a^aoi. 401 xii 2s xii 1 ee rtxi % xii 2 feV^xi2i'&^ 

:>! Xll 2 BXIfe AHS S^aOl Xll 2S Xll 2 BXI^ Xll 1 blOIOlii: ai gJEieii:¥B eSH XII 1 aS!3f § 

^an, 4.0I Xll 2% Xll 3 fee 4:11 ai xii 4 fee i!iXi2i xii 2 Bxife ahs s^aoi xii 2s xii 
2 Bxf^ Xll 2 bioioi>i ai g!Eier^¥g mm ^:)\ xii 2 asi^f a^aw. yi'i xii \% % xii 2§2|: xii 
1 fee 4:xi2i Xll 1 BXI21 a^g gy XII is ai xii 2§2i xii 4 fee ^xha xii 1 Bx^2| a^gg 




_ _ _ 5' HI 

1 b^olol>: ai aEia>;¥ uxi xii 4 b^olo^>i s aEia:^¥ s xii 2s xii 1 axf* xn ") bioioirf^' ai 
gJEie>t¥ uixi XII 4 bfoioi^i Si aniE!>i¥M S5H Xll 1 sgf^ a^aoi ^§21 e^r bioioi^ ae^ 
01 sxia:n. ^^i xii ia a xii 2S xii i ee g xii 3 fee 4:Xi2i xii 3 bxi2| a^gg xli 1 
^^B g XII 1 bioioi^i ai ama^ivs ssh xii 1 asis} a^a:n. 401 xii i§ ai xii 2% 
XII 2 fee ai XII 4 fee 4:Xf2i xii 3 BXf2i a^gg xii 2 ^§^b ai xii 2 bfoioiii: ai: a 

15-3 



S3H^51 ^2002-0068128 



Eis>t¥g mm m i m^^a. 

S ^^SOil a>E S4AH sJSfe 4:?H2| ^XKQnl. Qn2. Qn3. Qn4)a OlS&a. 2|2|o| ^XKQri)^ 

:HIOI^(gn). ^2>!:(sn). S Haiei(dn)§ ^dlghCf. :4^»(Qn)^ :>ilO|e(gn) % ^^Msx\)m 91D\ 

£1^ 22^21 3:?! Sy ^SOll EUE^/d. :4i:S>i(sn)M¥E:l Eai&Kdn)^^ SE^ 3 asfe a#£| 

s ^^Sfoi ^as ^^zi, ol^^^^ uFoiMdf ^|hji>,ei(bjt). sd s 

2f Mg«XI>^Ei(MESFET) MOI 2iCf. 

OiS ^§ ?il0|e(gn), 4:S^(sn). ^ EB!!ei(dn) 0121011 SP &XKbn)M H qibl6hfe 

i^^a. :HI0|M(Qn) a eXKbn) ZIOII 2^21 B:>| ^SOII OjafAH. :4^S>i(sn)^^El 

Eaie!(dn)o^ SEfe 3 ^^21 ?f g g^ifOI 2§£l^ ^SS 5;>bP. 0iaHe[ ^e^x^ 

^b iL^fife^ ^^Exfl ma MaiX|>i£|(M0SFET) ^01 SiP, 

01^21 ^SOIIAlb MOSFETM e^^^ ^S6^I1X^ &P. ^ aS2| §61^ MOSFET ^St OFUei 

g^:?!^ A^g^ 4^ Slfe 2^ :4^XK)|| ^ Sia. DBF/H. HI^ ^ SXilAIOIIAlb mosfets e 

e ^^S2i :)Hi^3f mosfeth^ t}§£jb o^Llp. 
£ soil £Ai@ u^2f aoi. ^ ^^soii iyg^oj ii&^a ai i i^i^xKom) ^ m 2 

^§ 4iXKQn2)S Si.^3ffe X\\ 1 Q^/H Sl^2f. HI 3 fee :4iXKQn3) ^ X^l 4 fe^ 4iXKQn4)e Sifm^ 
XII 2 ^Ai SISe Sl^^^P. £ 3011b a fee 4iXKQn1. Qn2. Qn3. Qn4):?F S¥ Ng MOSFEiei 3d^^ 
£AI301 SiOQI, 0iah2| ^SO||AH£ NS MOSFETSJ S^S e^Hg ^S&P. 3dHLK £ 301! £AI9 

^^2f ^^s^o] a^M MosFET^f &^M^2i t!iij\m ol§6^o^ 4^ 2iee i^sx^oil:Hl 
□i. oioii ^oHAHfe ^^a^::'!^ t^p. 

HI 1 ^Al SIS sa HI 2 Q^/d SISb a- (source-coup led pair)2J ?1§[P. ^. HM 

^AH sISOII aOIAH. M 1 fe^ ^XKQnD ^ HI 2 fefe f^IKQn2)2| AHS S^SId ^§2|: 4i 

y^0|0^^ ^ ^EI0>i^(Zsn1)M eoH hi 2 e^Hf S^SP. hi 2 Q^AH IJSOil SiOlAHSE, HI 3 
fee dl^XKQnl) ^ HI 4 fee :4iXKQn2)21 ±^±D\ AHS S^£J01 :iti§2J bhO|01:ii g! gJEIEl 

::!^¥(Zsn2)S SoH HI 2 S^U^ S^@P. ^ ^^S2j hJF^^^e^ ^AlOllOll IIfS2. HI 2 S^Sb 
enroll SXI^ 4^ SAP. 

HI 1 fee :4iXKQn1) ^ HI 4 fee 4iXKQn4)2| TllOIMfe HI 1 ^^EKRF-) ^ HI 2 12^ 

s^£f(RF+)iif s^sp. HI 1 fee ^j} ^ HI 4 fee ?iioiMojife >iioiM^ b^olo^>i ai 
SEie^¥(zgni, zgn2)M mm HI 1 ssoi g^soi 2|2| d^olol>l ae^oi sxisise^ ehP. ; 

£ 3011 £AIB ^AIOI|:?|- o'AH SiSSAH ?l6HAlb HI 1 II^Ef4- gJ^E.KRF-)3f HI 2 Il^liF4= 

^^B(RF+)OI|fe A^S ^^^0| I2^m4^ ^^£lb ^0| dh^^^ohP. HI 1 3^m4^ 

ej^&(RF-) §Li x-ii 2 n^m^ ^^B(RF+)oii ^^afe n^m^ <:jmfe :i:§2i n^nf^^g e}^n^ 

Oil 21oH §S ^^OlP. e SA-IIAHOllAHb §M ^M^g ^^6^:^! ¥l& &^^E^2| ^Ef^:?^ 

HI 2 fee % HI 3 fee :^j\s\ :>iioie^ ahs s^eioi lo ^^BCionf s^ap.^Hi 2 

fee ^J} ^ hi 3 fee ±J\9\ :HIO|M01lb :H10|M^ dhOIOl^ il giEI0>^¥(Zgn3)S SoH IW 1 agiOl 
S^£I01 d^OIOl^ Se^OI ^X|£|£^ 

£ 3011 £Aia ^AlOli:)^ oiAH ^SSAH e^^6Pl ?|oHAHfe, LO ^^B{L0)01I ^^^Elfe ^m.9\ ^ 

0) Lofe ^^4^ 0) bf2j i/2ei 201 d^^^^a^p. lo ^E^4= <^iisfe s^ s^aioiEis Soh; ^ 
^ 2iP. 

d^2f ^^01. HI 1 fee ±J\ LHXI HI 4 fefe ^J\9\ :>||0l^0ilfe >il0|^^ d^0|0^>^ i i! 
&'EI0>^¥(Zgn1. Zgn2, Zgn3. Zgn4)M eoH HI 1 51^01 g^SIOl e^^ dmiCH:^ 2^,^01 ^II3£^ 

p. oiaHs^ e^^ dfoioi>^ HI 1 fee luxi hi 4 ee pojoii ^r^^^ ^g6^:>^l 

p. Oils MS, £ 3011 S^OIAH HI 1 fee ±J\ UIXI HI 4 fee ^J}^ MOSFETSi 3¥0I1. ^^2|2i: fe 

e :4ig^2j e^^ s^oiiah m^m ^ m mosfet2| :hioim ±9.^?} oc ag^oi ^xigs^ 

g^P. e SAilAHOllAHfe OIB m MOSFET dfO|01>i 2 21 (NMOS^BI AS)0| £F gthP. 

^^^^21 fee rl^XKOm, Qn2. Qn3. Qn4)2J 4^2^ &X^ ^ SP BX^011fe 51^^(Vsn) ^ MP 

a^(Vbn)0| e ^^goj b^^^xlg^ ^AlOilOII \L\^^, Sglllf ^^^^2J fee ^XKQn)2| & 

x^ iy sp &x^^^o^lb s^nf s^sib dfoioi^^:?^ s^@p. oioii ajdf. ae^(vsn) ^ sp 

Se^(Vbn)B a^^S¥£-l dmi01>i:¥M mm ^1@P. ^ SA-||A10IIAlb ^^3} ±S^.±, g sp 

Bxfeioii s^£ife dmioi>r¥S e^^g dfoioi:^¥£F3 stfp. 

HI 1 ^'AH2I HI 2 ^•AH21 m^^B AHS JUxf S^9P. ^, HI 1 fee §y HI 3 fefe Hai 

2jg AHM a^soi HI 1 g^£^(iF-):Qf s^sp. HI 2 fee ±J} ^ HI 4 fee ^x^2l naiei^ ahs 
^^B(iF^^^ §^ap. 5ie HI 1 ^^&{iF-) ai hi 2 gi^B(iF+)2i die 

HI 1 fee §y HI 3 fee ^x^2| Hai2i2i s^s^ 4:§2i ^aioj^ dmioi>i; sj 
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^»EIQ>^¥(Zdn1)S moW HI 1 3^51 S^^Cf. M 2 ^§ ±X\ SI Xil 4 s^s 
g ±SS\ ^aioj^ d^O|CH^ SEI0>^¥(2dn2)e S6H li\ 1 2^5f g^SQ. B S/dlAHOllAJ^ Sai 

^^^m u^2^ ^^ol hi i °jah si^ ^ hi 2 ^liah a^oii^ ah^ 9\^^m n^m^ {^imnp- 

, RF+)3^ ej^^D. SEth. HI 1 ^'AH SIM ^ HI 2^M alMOil^ e^'e.^ LO <ym(LO):?^ gJ^SD.: LO 

^^B(LO)oii ^'^£1^ ^m.2\ ^m4^ w wfe ^^^nf ^iif4^ w rfSj ^g^jo^ i/2ej 201 
a^a, 01 ceh, ^iai simsi g^^. ^ hi 1 g§iB(iF-) s hi 2 s^b(if+)5j »e ^e- 

£ 3011 £Ai@ fij^oii u}^^, SHI siM2j RF d^Hj ^jsji^ alala^fe esa'g^ 

s ^^o| gEHoia. mE}A-\. 6]^oiib w RFei ^^^ef <5i]^^ ^Ef^ ^m^oii 

sifEi :?lx^al^ <iiime^oi s&gn. rt:g^6ui lo ti^ ^^^^^ >|o| s^axi 

di^Q, Olb ^ DC SH>5l!OI D^^B ^'Sha. 

SE§h. HI 1 SIS2f HI 2 ^'AH s\^D\ 7i9\ f?22} ^^S 3^. HI 1 H^m 

ej§^B(RF-) s HI 2 n^m ej^&(RF+)oii LO dm ^^01 X2I ¥#axi a^^Qb sag i;>ba.:^ 
61. HI 1 ^AH ^M2f HI 2 ^AH sj^M ^^ofb ±x[m 2^ ^^eh :?i&&^oii ^mm i^iie^^oii 
m^m^^m oia-i§[ ajifs 4^ 910. 

£ 4fe N§ M0SFET3f ^^^^oj i^b PS MOSFEie 0|g6K)j £ 3011 £A|@ 4'A|01ia fe^M^ej: 

MS ^Mm 5oia. 

£ 4011 £A!@ £ 3011 £AIB SIM^ ^^M^jo^ ?S30I SiHHM. £ 33f &a§[ fe^sS^ 

01 ncHM ^mm 4 9iQ. 

£ 4011 EAI9 ^'AlOllOli 2i01AH£. HI 1 ±X\ UjXj HI 4 b§ :>llO|MO|jb :HI0IM^ tI^0|01 

^ ^ SEI0r^^^(Zgp1. Zgp2. Zgp3. Zgp4)S goH HI 1 SSOl S^aOl bFOjOl^i: S^^OI ^X|£| 

t^cK oiaH§[ H^olo]>: se^b hi i ^^xh lhxi hi 4 4:»£i Eigjoil mEi ^mm^w 
ss^a. oiiM MB, £ 4011 2io^A^ hi i fee lhxi hi 4 fee ^ixf^ p§ mosfetb s^oii, ^[^i 
HI fee ^asj m^' s^oiiai e^^fs 4^ p§ mosfet°i tiioim 4:S>^ei oc s&^oi^xi 

e^a. e SHIAHOIIAHb 0I» Pm MOSFET HFOIO^^i 2g^(PM0S_BIAS)O|d^ stha. 

£eh, £ 3011 £AI@ ^AlOIIOilAHb, HI 1 SIMOll SiOiAH. HI 1 fee ^XKQnl) * HI 2^ie 

4:XKQn2)£j AHM S^aa^ ^§£1 :±:2^^ blFOlOl:^^ a ojii|Di>.^(zsn1)§ SoH HI 2 51^ 

2f S^aH, HI 2 ^'AH ^MOli 2i0iAH£. HI 3 fee ^XKQnl) S! HI 4 fee ±X\{Qr\2)9\ ±^^J[- M 

M s^soi u\o]o\± s SEie>^v(zsn2)M mm hi 2 ^i^a s^a^ ^a^M^s 

5^ac^. se 4011 s^oiAHfe. hi 1 qjah ^moii s^o^A^, hi 1 fee ^xkqpD a hi 2 fee ^xkqp2)£|: 

S^^D[ AHM S^aoi 4i§°J ^S^^ U[0\(}{^ ^ SE|0>i¥(Zsp1)M eSH HI 1 ^^331 : HI 

2 °^AH aJMOl! 2IOjAH£, HI 3 fee :iiiXKQp1) ^ HI 4 fee ^XKQp2)S| AHM S^£IO|^§ 
2J timiOl:^!:! S El 0 (Zsp2) S gSH HI 1 SlSiif S^£lfe 5101 Uh^^^a^Cf. 

fiEg.^. £ 3011 SiOiAHb. m 1 fee :4^XKQn1) S! HI 3 fefe :^IKQn3)2i H^lIB^ S^Sg £31 
B^ H^OIOl^ ^ giEie^^(Zdn1)e eoH HI 1 ^mi}^ S^an, hi 2 fee :d^XKQn2) ^ HI 4 fee 
:4^7:KQn4)2i Haiei:^ S^SB ^§21 £e|iei^ UFOlOi^ iy ^E|0^¥(Zdn2)e SoH HI 1 S^jlf^ g 
^^Q. £ 4011 S^OlAHb. HI 1 fee ::i:XKQp1) ^ HI 3 fee ^XKQp3)o| £ai|oi3 S^SB £ 

eiiei^ ti^oioi^ s gjEia>i^(zdpi)g soh hi 2 asa s^an, hi 2 fee ±xhq02) si hi 4. fee 
^iKQp4)2j £aiB°i s^gg ^§£1 £aio]^ b^olo^>i: a ani0>^v(zdp2)M Soh hi 2 s 

^ ^AIOII S! B SA-llAH 2&I01I ^[OlAH. HI 1 S^g OlIM SB + SSlOICf. ^ O^^^^th ^AlOjl 

Oil irfMB. + +3 V. +5 V feHi ^^sfs ^^21 B^m ^^m ^ sife s^^oia £§} hi 
2 a^g. ojis SB - ssioia, ^ ^^go] ufa^xj^h ^Aiojioii ccfMB - agie -3 v -5 V eni 
sfs s^£i g^^^ 4^ oji^ eseoia. s^oii caauHb. hi 1 £b hi 2 b^ m o] 
£ a^uM axi^ ahJi a^Lfs + £fe - s^o^ :?^feaFa. oiengv bsoi ^ ^^shj 

I^H^e ^^5H4H5hfe 3ie 0\L\O. ^ 
£ 3 S £ 4011 £AIQ ^AIOIIOII 9JiO\M. BX]\ ^fi§^ bli^gas fee ^j}9\ 

^uh^oi uiAig ^^011 ¥^H2i ^^4^ (fi,f2)M di^M B:'FmB. ffls u\^m 

^Q\\ 9\BiO\ 2^^0i\ D[mU OlSyOII 2*f1, 2*12. f1-f2. f1+f2, 3*f1. 3*f2. 2*fl-f2 2*f2-f1 

2*fHf2. 2*f2+fiee°i ^^01 asaa. 

HloHAH HI >10| e^^^Oia. ^^-r-^ scd^^ ^tiuil 

gjB^ ^Ef- fi2f f2:>F e^am, ^^^21 ^Ef4^:)F D\x^ ai«o^ oH#£i9iioi<:^oii 

SiOlAH^. Uld^^o^ o|g^ ^ii^>:. g ^^j^ Q|« ^£^4.21 ^oj y|-g^ _ ^22J ^ElOll 

9\sm Ji9\ HI :?i£iJi ^fecf. oiy§[ ^^mb ^.^a ^E^4^ x^olM j^^^m ms. e^am^ Seh 

^ LmUDil}, 01^ UI2J <M^eOI 2l^&£SMi 2H^A|3|fe ^A^o| o^p oiSf 

f1 - i2^mm 2X\ ^^m, BS 2ll^(2rd order Intermodulat ion distortion, IM02)0|dF Se^Ci 01 

aHH[ iMD2s>^5f Ej^ ^m^D^ m^B sasi &5fis ssh si^hi Mm^m UEia 4- sia oiatTii 

2j dg^e UEtL4lfe 2ie 2X\ BEISM SBM(2rd order intercept point. IP2)£f Sg^Q. 
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E 3 ai E 4011 sioiAH, ±x\°i Efiiiej awfe no\^ ±2^^ a&(vgs) s 



T 1^ 1^ kit ^ 2 _i ^'l 3 _|_ 

'£)S — -'DC "t" Of '^gs~^ or ^^jy"*" 



'^^i^ 1011 2i01AS. :>||0I^ 4:2^21 Sg^SI HI e(vB,^)°l 3414=. ^ sS 4:»2J :)||0|e -j-^i-gf agfoH 
□ gra°l 1x^ Eif^, = gra' 01 2X^ 2H^(IMD2) * 2Xt eiEISIS SeJS(IP2)0B STILUS 

s oixife 332^ ^►axi SlCf. 

£ 5fe AH£ ^►aaiei ±Jim cAom. no\^ ±^±2} ag^(vgs)oii am s#(ios), ^ai^ 

tis!e>;(gm), g Mai;i:a^e^(gin)S| m E&4={Qm')Stm SEAI& neHHOia. E lOllfe PS SI NS 
MOSFETOII CHM 32J|nS EA|Sf«oU, 3||0|M a&OII CHt* Haiei 2^ a^OI E 10« EAI^ 

E 5S¥a 4» sife b^2^ ^01. aim &^M5!eJ Eaiei a^(ios), MiH>;gjoa:fi(gra), 

^ ^&±?l^&±lQm)°i ixf Ei}4^(gm')i^0| AH^ ^§^2^ CHS^SJ m^m 5?fea. NS 
MOSFETSI Sa!>;asj@>:(gni)o| 1J^ E&^4^(gni') S^^g :HIO|e 4:2^2} agfoi ofo| ^igoj 
ag}2^(VQSN)S S^OIIAH ^CHS^e Pg M0SFET2I ^?M^?i^&d^(Qm)2i 1x^ Eir4(gni' ) SiS 

3II0IM a&OI gSI ag.>2i(Vesp)§ S^OIIAH ^^3f« i;>fea. S ^fll 

^SOIIOII aiOIAIfe, NS M0SFET2I ^gH^^& @ (gn,)o| EiJ-^^Cgra' ) SiOl ^MaiS 31IO|e 4; 

£!ei(Vas«)°S¥Ei SS! 2gKVTH)S 2^eh ae^(VGSN - Vto)OI USf 0.3 van. PS MOSFETSI 
^2iS{e>i(gn))oj 1i^ E&4=(gn)') 2iOI =4i2i§ i>fe £!g^(VGSp) o^^EI gsj ag^(VTH)M g^th 
ai^(Vasp - Vt„)OI CAS* - 0.2 VSaCf. OltHS. NS MOSFEia PS MOSFETS xfOlM SElS 

4^ 5110. 

4:I^0|| OISK)i 5!S gf2| OC a^S 4:SSmAHE 5sf S^OIIAH 4= 313} ^S^og S 
ggv §£oj gggh RF 0|=S SfSoh:)! ?loHAHfe, £ 5011 2<!CHAH 3||0|M ibE^Z} SgfOIIAH E2i 

m aef 3f(vgs - vth)oi mm mo\, 0.2 v ~ 0.3 m s¥ioiiAH ^nm s^fAisife 2!oi: B\m 

^5[Q. nam, &^^t^ ^01. 01 g^OIIAH. egH>ia&|e>iO| Eif^(gtii')SiS ^CHSt ife 

^iLg^S 5>feO. ^, ^X[0\\ CHohO^ ^ig gf°| DC E^m iJiESieAHE g^eh RF Ol^g 

4^ Sife S5f S^OIIAH, Sina^llE egH^gjBjg>,o| E&4^(gin')giOI ^CHSt Sfe ^4:atM:3>:HI 
3CH bldS^OI ^CHSfSfe 3!0ia. 

cEfaui. AHs &^a^!Ol x]\ 1 g°i ^= o> HI 2 §2j ^= 4:X|o| ceiieis ahs s^sm ^iioie 
iiiS^zi bfoioir^i B&m ^mo[n umsm. ^iioisoii mmm tis.m :>\sm. hi i§°i 

1} S! m 2 S°l feS :JiX|°| e§H>iaQJi!i!i°|1J| E&4=(gni' )2.^0l ^CHSi 9^ ^4i2ig S^fe S^OI AH 
S SxlohE^ if SID. 2 ^g°J bHf2|& 61AI0II0II msa, HI IS feS 4;X}2| 3i|0|M 

dfoioj^: ae^g e|H:i,gjG!e>i°j i» E&4'(aiD')2ioi =cHgie s^(Vgsm)os ^g8^:□. m 2s 

feS ±JiSi :HIO|e i5i£>i£h bfOIOI^i a&g m E&4(gm')SiOI ^4:at§ ?>fe S 

^(Vesp)o^ ^SgfoSM). 4:X^2J MgH:i:?j G{ g a. o| Ei}4=StOI ^CH^i^ S! ^ilig^S 

g^OI AHS ^'xlShE^ m 4= SiP. 0|g3|| ifo^MI. feM iLX}°l m E&4=(gm')StO| ^CHSi^ E 
^rii2iS ?>fe 3aS fe^iHShfe 5<0| :J}^om. E 6S NS MOSFET ^ P§ MOSFETSJ EaiSJOl Aig: S 
^ElE^ ^^SF2. gf egi!>;gjQj@A.o| Eif4=iiOI ^CA^ ^ ^4:2iS 5>b S^OIIAli bf 

oioi>igE^ m 01 SIS2I ^x^o| 1J^ Ei}4=(giii')g.^§ eaie^ naiHoio. 

^. HI 1§ feM iXKQn):J| 4:§2| 3II0IM 4:E>l^^ ag}(Vgs)oS b^OIO^>:afe g^Oil aiOjAH HI 2 
g :4:XK0p)S HI 1§ feS 4i»°l 3II0IM aeKVgs)°J ^2| ag^oi 3II0IM :ii9.^2i(A\ 

mo\o\±sizm ^^^§^ b^2^ ^►oi hi 2§ iiiXKQp)£i Mgsrigi'^eriisi^ ixf 

Eif4^(gm')g^» OlSSIW HI IS ^J\(Qn)2i m E&4'(gra' )atOI ^CHSiM: 5> 

2!S &^iH& 4 SiCI. ■ 

£ 7S S ^^g°| bFgfSlg} ^AlOjldl (IfdfAH. MS. ^^^21 i!i»S OlgSK)) ^m^0\ &4fS 

Ai sies EAI& asEom. 

E 70« EAI& b}2f &0I, S ^^gOII dJS diX\m 0I§& <ys^0l if^fg) SJSfe HI IS 

s ^egfe hi is q^ai sis^sf, hi isa^ ^fs^iej hi 2S ^xis ^eafe hi 2s 

fli IS a HI 2S2I 21 2> 3iiO|M(NQ. Pg). ±2±(tis. Ps). S! £21121 (Nd, Pd)g =?ti\m 

Q. HI IS JiioiMoii oj:?fgfe agfoii msiM ri^E^s^Ei Eaieiog ssfe awsi a:?i 

S g^SOl ISeCf. HI 2S 4:X|fe 3|10|eo|| ol:J^£^^ 22^011 a}£}AH, ^2>iS¥EI EajPlos 

a^o| 3:,, gj evgfoi g§£iu. HI IS fe^a ^^asjos ^ 

^. HI IS ±XiD[ 9||0|e a&SI 3171011 biaiSIOf EaieJ^SVEH 4:2ii£2| a#°| 3 

:?ha5ife g^di. HI 2S ±x\t: ?\\o\^^ ag^si 3:71011 biaisioi i2:i:s^EH t=ai 
S^S? ^^'^^ :?^^&c^. Egh ^^m^ bfs^ hi is as si hi 2s a-Ai sissi 
ti\o\o\± s gnie^i asfe gj» ^jssi ^^011 i&efAH. hi is ^weioi ^§5!es sssfsiiTi 
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mismo. o\o\^ ^soiiAH^ HI \m ±x[^ urn mosfetoih m 2m pm mosfetoj: ^ 

9.^ ^smu. e ms2\ §<M° 01011 ^msix\ stes gaxK}«:?ii wssm. 

°jAH a^a e^§t ^ss sE§h, M 2m ^AH £ 42} &emoi tl^2^ pm 
MosFETg o\s& ^AH si^a mm& =?^m m&Q. 

ii\ ^m ^ki si^b xii Hi 1 ^xKomi) g hi 2 4iXf(Qni2)a hi 1 ^M-m 

^2f. HI 3 ^XKQn21) ^ HI 4 ^X[{Qr\22)m Si,^^^ HI 2 e>AH m^M ^m^Q. HI 2g 

eL«AH li^fe HI 2go| HI 1 :ii^XKQp11) ^ HI 2 :i:XKQp12)S HI 1 SJSa.. HI 

3 ^XKQp21) ^ HI 4 4^XKQp22)M Si^^^ HI 2 ^ AH sl^M S&^^^Q. 

HI 1§ ^ HI 2g ^AH U^¥CHI 9iO\A^, HI 1 ^AH SJ^ ^ HI 2 ^AH sj^fe dii9.±-^m ^^(source- 
coupled pair)21 ^mO. ^, HI 1 a^AH a|^¥01l 9Ji(HA'\, HI 1 ei^l s}^9\ HI 

^XKOmi) ^ HI 2 ^§ 4iXKQn12)£j AH^ S^SiOl b^0|0^::^:: S gjE|0:i^ 

¥(Zsn1)e SoH HI 2 S^Jlf S^SIH. HI 2 fii^2J HI 3 ^§ ±X\^0n2^} ^ HI 4 ^§ 

4:XKQn22)2| ±2,d^D[ AH^ S^QOl tihO|01>i S gJEI 0^^(2sn2)S eSH HI 2 2^ 

3f s^sa. s ^^ssi m^^sj^h ^Aioiioii cEfs^, HI 2 a^g^ cH^joii mx\m ^ 9io. ] 

HI 2 1 ^AH aM¥OI| SiOIAH. HI 1 ^mah sI^HI HI 1 ri:XKQp11) S HI 2 teS 

:4^XKQp12)2| ^iSi^^irl'F AH^ S^SIQI rl^§2J riiS:^^ H^OIOi^i ^ ^EIEl>i¥(Zsp1)S SoH HI 1 5!^ 
Hi HI 2 ^AH SJ^oj HI 3 ^XKQp21) HI 4 ^XKQp22)2| ±^^D\ 

Oi ^2:^^ U^OIOI^i ^ ^ni0>^¥{Zsp2)a BoW HI 1 SSIIf S^QCf. 

HI 1^ ^AH a^¥^ HI 1 ^XKQn11)2f HI 2g ^AH HI 1 4:XKQp11)2J IHIOI^^ 

HI 1 I2^Eh4^ ^^B(RF-)3f S^^Cf. 5Ee[. HI 1S ^AH £j^¥2j HI 4 :liXKQn22)£f HI 2m ^ 

AH sl^^HI HI 4 ^XKQp22)^ iHld^fe HI 2 H^m^- ^^&(RF+)3f S^^CI. HI 1 fe^ ri::X^ 

^ HI 4 ^§ diiXh^J >||0|MOIl^ TIIOIM^ U\0\0\^ ^ gJIl|0>i¥(Zgn1. Zgn2, Zgpl, Zgp2)M SSHi HI 

£ 7011 £AI9 ^AlOllOII SiCHAH. HI 1S ^AH ^ HI 2S ^AH fil^¥2| HI 1 ^X^ UIXP HI 

4 4:X^^ >IIOIMO||^ :HI0I^^ bhO|01>^ ^ gjni0r^¥(Zgn1. Zgn2, Zgn3. Zgn4, Zgpl, Zgp2, 

zgp3. zgp4)s mm HI 1 2^01 gS£ioi b^oioi^i s^^oi ^x\5\^m E^cK oieHE^ m^' ofoioi 
± HI 1 k^ :^x^ uixi HI 4 k^ rtiX^oj Elij. ^ HI 1se]::'^ hi 2m2iJ[o\\ wtE} ^mmn^ ^ 

^BO. 0\\m Me. £ 7011 SiO^AH HI IS ^AH slS¥g ^S^^ fee ^X\^ NS MOSFEiei S^OII. 
£ 32f ^eSFOI ^^^H.^ U}2f a^ m U[0\0\^ E^0\ ^X|£|£^ 6H1 , HI 2S st{AH ^S6h 
k^ ^X^fe PS MOSFEiej g^OlL £ 4IIF ae^g^O) PS UfO|Oi>i ag^OI ^X|£|£ 

m tha. e uF^^^t.^ ^Aioiioii m^^. n§ mosfetsi :hioi^ ±2,^?} u[o\o\± m^^^ 

ixh £i,^4^(gm')S.^0| ^Olg^^M i^^^ S^(Vgsn)^^ ^§8h:[l, PS M0SFET2J 7II0IM ±2.^^^ 
mO\0\^ 2^^^ M^:^tl^©>iH| 1x^ £i,^4^(gm')Sv^0I ^4:i^^e S^(Vgsp)^^ 

4iX^£| MgH>^2j^e>^2J izf £§^4^2.^01 ^CH2^^ SI i^^^ 3^01 AH^ Sx|5^£^ If: 4^ 

Sia. 0|g:>|| ke ^X^£J ]X[ £i.^4^(gm')Sf0l ^PlSt £fe ^^Ste ^^iH5h^ 

5!oi :?hk6fa. 

£ 7011 £A|& ^AlOiPf °,'AH SJ^^AH m^o\D\ ?|6HAHfe HI 1 H^m^^ ^^tKRF-)I2f HI 2 11^11^4^ 
^'^EKRF+)Oil^ AH^ ?I4^0I H^m^ gJ^Sfe 3^01 HI 1 :i2^IU4= 

&'^E+(RF-) ^ HI 2 12^11^4^ Ej^&{RF+)0|l EJ^£|fe I2^EF4= tl^^ 4:§S| H^HF^^M ^^Wt 
Oil 2I6H tim.J[ ^2£9 6!s0m. e SAIIAIOIIAH^ SSSPI ¥l& ^^^^£1 ^m4^D[ 

HI IS ^AH SjS¥^ HI 2 kg 4:XKQn12) S HI 3 kS :±:XKQn21)°l ?IIO|M^ AHS S^£I01 LO ^ 
Ilf4- ^i^Ef(L0)3f HI 2S ^AH aS¥Oi! SiO|AH£, HI 2 ke ^XKQp12) ^ HI 3 k^ 

4iXKQp21)£| :HI0|^^ aH^ S^SOi LO gJ^&dOHf m^BO. HI 1S ^AH £i^¥£J HI 2 k 

e ^XKQn12) S HI 3 ke 4iXKQn21)°J IHIOIM ^ HI 2S ^lAH fij^¥£| HI 2 kk :i^XKQp12) ^ HI 
3 kg 4iXKQp21)2J >ilO|^oj|^ 2^2| :HI0IM^ umiOi^ ^ SEie!A¥(Zgn3. Zgp3)« goH HI I SSi 

01 gSEioi g2[ u^o|oi>^ sg^oi ^xig£^ e^c^. 

£ 7011 £A|E1 ^AlOlPf °\M Sim.^M ?loHAHk, LO 2J^9(L0)0|| {^s,2i. ^ 

0) w rfSI i/2ej 2101 b^i^^6^a. 

£ 7a ^AIWI i! ^SOIIAHk. HI 1 kk ^Xh i! HI 4 kk ^XhHI :HI0IM0ilk ^^^^ 

m ^IIf4-((i)RP )S i^^k AH^ ^^^0| <iiim(RF+. RF-)::>F S^tjll. HI 2 kk ^X^ HI 3 kk 

±x[9\ :HioiMoiik LO {iim.D[ EJ^sik ^aioiim m^2^ ssam 9Ji9.L[, e ^^s£j cig ^ak^ioii 
ttf^e. hi 1 kk :l::x^ ^ HI 4 ke :^x^2) :Hioi^oiik LO t:im.D[ ^^sjn, hi 2 kk ^x^ s hi 3 
kk ^x^£J :>iioieoj|^ LO gj^s 4^£ s^cf. ol^^^^ ^'ai sEHk ^ai ^^^4(^l)RF )m 
i^^s^a AHM ^^^01 <y^(RF+. RF-)s ^^6ppf goimxi diB s^oii ^diom^ ;^ 

XfOil □imo<£ ^ ^^«o| :,[|^^ 3Qj^ ^gg >^ o^so xfgsm. 

s|^^£i kk rilXfSj BXf ^ MC| BXfOllfe 5!g^(Vsn) S SCI S^(Vbn)OI 21D\BQ: ^ 

m^9\ m^'^m MAmow ajs^^ ^^jj^ 2|2|o| :4iXKQn)si 4:£^ BXF ai aci Bx^^^o|lk 
a^£ik b^olo^>^¥:»^ s^aa. oioii o^dK ^£>:: ae^cvsn) ^ se^(vbn)^ ^^^o^^eh 

b^olo^>l^M S8H s^scf. s s/^iaioiiah^ ssist ±2± Bx^ s bx^z^oii g^sik bmioi^ 
k^^g d^olo^:^¥elI2 st^a. : ~ 
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M 11 ^M¥2f fli 21 aS¥OII SiOiAi. HI 1 °JAi2| Bl 2 ^M9\ S^BS AH^ 

BO, ^. ;yi 1 4txf ai III 3 fe§ ±x[9\ saiei^ ais s^qch jyi 1 #^B(iF-)3f a^sa. 

S HI 1 S^B(IF-) S HI 2 S^B(IF+)2| <M^M AH^ ximmo\ 4- 

SE^^ HI ^m a^¥2} hi zm ^ah a^¥2i oiea^ ±x[2\ Eaieie a^&a. ^. 

HI IS ^AH sj^¥°l HI 1 ^Xf mxi HI 4 ^§ 4tXf2| HaieiS 2^2^ HI 2S QiM SJ^¥Si:HI 

1 ±7\ uxi HI 4 fes HSieja s^sa. oimmi. 2,^21 ^^a^joj >j.xf s e 
oil £Ais b^sf oi¥:hi sa. 

HI 1 m ^AH lj^¥ ^ HI 2S ^AH U^¥OII SiOiAH, HI 1 ri:X^ ^ HI 3 ^XfSJ HSIieiSI 

s^s^ Heiiej^ bmi(M>i a ^Ei0>i¥(zdni. 2dpi)e mm HI 1 aaa s^sa. hi 2 s 
e §y HI 4 4i»2i Haieisj s^gg Haiej^ omioi^i a ani0>i¥(zdn2. zdp2) 
M soH HI 1 a^BD. s SHiAioiiAi^ Eai&ia m^B?}m s^sfe dfoioid^¥S m^^. m 
olo^>i¥^^ s§^a. 

HI ^m £J^¥ ^ HI 2m ^AH sj^¥^ HI 1 ^AH sj^ il HI 2 s\^9\ :>||0|eoji^ AHM: 

s@ 9\^^m n^m^ <y^(RF-. RF+):^f a^sa. se&. hi i ^ah * hi 2 ajAi 
m :HioiMOii^ ssev Lo <y^(L0):?^ ^^aa. lo ^ef^ ej^&dooii Mm.2\ 3^m^ w to^ 

0) Rp2i ^^'^o^ y22J 5101 u\^^^o[o. 01 ttH. 2HI mm, ^ hi: 1 

M^&dF-) s HI 2 ^^&(iF+)oj x[m <y^fe §e s^°i ^Mgsi sois i^^a.ioi 

£ 7011 £AIS ll^OII CQs^^ g^^i n^oj pp ^^oj ^sji^ y|B||6hfe 

s ^^oj gEHoiD. oafAH. iU^oiife ^11^4^ w RFej <ym^ ^ef4- <y^o)i 
:?inai« {ymetoi s&sin. :4iS6ni lo ^ym ^ms um^^^ 7121 sssixi 

SfeD, 01^ ^ DC 2H^0| I^HdS 3!&'S HI 1 Sl^2f HI 2 aiAH m^^\ y\2i m 

^sv :^e2f zp^s ^sj^ go ^ -Q^EF a^EKRF-) S HI 2 in^W a^&(RF+)0|| LO 

01 >|2i ¥^£1X1 a^^O^ s3fM i>^a. Olfe dhS^ £E 3 §y £ 42f ^AlOilOilAH 

£ 7011 EA|@ filS^. dha aOL HI 1§ aiAH SJS¥S| HI 1 fe§ :d^Xh LHXI HI 4 ke ^»2| 

Haiejg HI 21 ajAI sJS¥2l HI 1 kg 4iXh LHXI HI 4 k§ ^X^2| Haiei^f S^^^^j^; 2| 

2tSJ ^^^5^2J kg ±J\ El 6011 £AIE1 d^SI- 0\^D\\ BQ . 0|0|| m2\M, £ i53f 

s^^moj dh2^ ^^01 kg ^xf^i di^s^ eoiiAH hi 2m kg 4iXKQp)^ 

2i ^x^ Em^lQm')^m O\mmo\ hi is kg 4iXKQn)£| 1x^ £§}4-(gm')2iO| ^01 

2.^8 3Je ^^iH& 4- 2iCK SE^, :?^k5^C^. 

01^ ^ £ 7011 £Ai@ m^j\ \m2D\ m^B 3im ^mo, tua^Ai. £ 7011 sai^ m^-. m 

dssoi ^^g6i D^^B m.j}!tm ¥£i:hi sa. 



e ^^SOll ajs^, Il^EF4=^°l y^EhOll 2I0H ^^B H^m^ 6im2f LO ^^4^ <M^s oiAi 
SlSOll 2iCHAH, iMmOII ^^^EF 61^^ ^E^4= <i!mOj| 5^^^ :?ix-i Qi^ <:j^e^oi s 

^?^8hxi a^fe LO <:iim ^m^^^ ^ms^x\ a^^a. ^. dc sh^I! ^hi ^^sai 

SEgh. MOSFET^f CHS ^01 s\^m Olg&o^Ml, gJ^& ^011 LO 61 s aMOI=>12i 

kg ±X[9\ U\{^m^ rnoWM MeH^tj^e^^SI 1» £S4^(gm')2iO| 2S AHS ^^^21 

kg ^xfs oigahoj ^^iH& 4= sia. oik ^ iM02:?h m^B ^ma. cueiah. s ^^soh irfs 
a. ¥^ bi^s^oi ^^361 :^H^e ¥£1311 sa. 



s^s 1 

HI 1 &XK HI 2 BXK ^ HI 3 BXfS ^bl6H2, HI 1 BX^ HI 2 ex^^^O^| oj:?h£lk 2^21- B 

::'io{i :)|^6K)i 4oi hi 2 E+xf^¥Ei ^oi HI 3 ex^^ ^^k SWHI 3:/| ^ ^^soi ^gsjk hi i k 

g ^» ^ HI 2 kg :^X^g 5&mk HI 1 SJ^2f HI 3 kg 4:XF S HI 4 kg :i:X^■ S&6hk: HI 

2 s§r6f£i. 

HI 1 kg :4^X^ i! HI 2 kg :i:Xf°J ^0| HI 2 £^X^k AH^ g^SJOl HI 2 &X^^ HI 1 b^010^>^ 
% SE10>b¥S S6H HI 2 S^£i:il. ^0| HI 3 kg g! HI 4 kg ^XF2J ^^:?| HI 2 

g6H HI 2 S^Ef a^£lW, 



k AHi 



S^SIOl HI 2 exh^ HI 2 btOlOltii ^ giEieii^¥l 

HI 1 kg ^Xf * HI 4 kg ::ilX^£| HI 1 ^X^k 2,^^^ HI 1 S HI 2 gj^BEf §^£101 

^0| HI 2 kg ^X^ g HI 3 kg 4:XhS| HI 1 BX^k AHS S^QOl HI 3 gJi^BEf S^SICH, 



HI 1 kg t^W LHXI 

b^0IO^^ S gJEIEl>::¥B 



HI 4 kg ^X^2J HI 1 BX^k HI 1 bfOIOl^ SE1E1:^¥ LHXI = HI 4 

goH HI 1 §^£101 :4i§2j gsr b^olol^ sa^oi sxisin. 



15-8 



S :3H ^ 51 ^2002-0068128 



feoi HI 1 tLxi SI «i 3 iix\°\ M 3 &hif°i s^ss HI 1 mm& s m i m^m ti\o\o\± 
HI 2 g^B s HI 2 bboioi^i s gnieiii^M msA hi 1 aaaf g^sife 



2 

HI 1 Bxf. HI 2 eiK a HI 3 B»s ?blo^:n, 401 hi 1 &n * hi 2 e»iK)ii e!3^£lfe a&sii 3 
:>ioii :}\^moi &*:>\ hi 2 Bwsva 401 hi 3 ss^ a = o| 33,1 g g^goi a§afe hi 1 ^ 

§ ^ hi 2 S&olfe HI 1 aS2f Hi 3 4i» * HI 4 SS§^fe; Hi 

2 ass M&mg, 

4}:?! Hi 1 fee iJi» a Hi 2 ±Jis\ hi 2 bh^ ms. a^aw hi 1 4^2^;^ uioich;!: s 
anie>:¥M sen hi 1 a§!3f s^gs. ^Pi hi 3 fes a hi 4 fes 4:if°i ^:)i hi 2 &iife 

/HS S^aoi HI 2 4:2>i^ bJOICH^i Sni0:ii^M gSH 4}:>l HI 1 B^IH S^BDl, 

&*5| HI 1 rtXh SI HI 4 rtXhSI HI 1 Bllfe Hi 1 EJ^B il HI 2 :I1^E^4'^ gj 

a^e2} s^gn, ^►:3i hi 2 fee ^^xt hi 3 feg hi 1 eihfe -ms s^aoi 2^aioi 
Ei(LO) ^iis s^aoi. 

HI 1 fes i:iX^ mxi hi 4 fes 4ixi2j hi 1 e^x^fe hi 1 aioicH>: ai gjEie^^^ mxi hi 4 

tJIOIOI;:^ S SEIElili^B S8H HI 1 SgMU S^SOI iL§°l S^f bhO|CH:ii 32.^01 ^IiaH, 

^►Z"! HI 1 fee S! HI 3 fee ±Xi°i HI 3 BXh2| S^gg HI 1 SJ HI 1 H|0|0|>i 

SEI0^¥S SoH HI 2 SSa g^SH. HI 2 fee gJ HI 4 fee i^ilhHI HI 3 S 

HI 2 SJ HI 2 bfOIOi^: S! SEie^^S §6H 40| HI 2 SS^f S^afe 

S^S 3 

HI m SEfe HI 2&0II SI (MAI, 

&^:'l HI 1 gj^Boiife di^msi ii^Em^« y^moii °ioH <ys:?f ai^^an. ^^:J| hi 2 
Boiife 4}:?i HI 1 gj^Boii gjs^gfe ids.Di eiaa (ysi^h ejsiaffl, ud\ hi 3 gj^&oiife 2.M 
aioia ii!S5f ei^afe e<Ai as. 

4 

HI lif £Efe HI 2g}0ll SICHAH. 

^►:ji hi 1 gj^Boiife 2^aioiEi tis.D\ eji^an 4^:71 hi 2 gj^Boiife hi 1 ei^Boii ij^ 
afe <ys:»F gj^acH. hi 3 gj^Boiife n^m^^m ?>= y^moii 2isH:e 

ijsuf gj^afe 2jAH as. 

5 

^Hl IS SEfe HI 2ifOII SiCHAH. 

4^:?! HI 1 as!B 4:§2j gja ag^g ssst^ ae^ 2^01:2 ^fi^i hi 2 aae sxiei s^ai as 

S?S 6 

HI 1if £fe HI ZtiOn 9iO\M. 

401 HI 1 asie axiom, ^ui hi 2 ass riiisa §a a&s seshb aef asie! siai as- 
7 

HI IS SEfe HI 2if0ll SiCHAH. &0| HI 1 I1^B>4= gJ^B * HI 2 Il^n}4= ei^BCHIfe 4:§2| H^m 

4= &>^EK)ii °i6H §a <Ms?i ^sa <M2:7^ gj^ain. to tim ejs^Boiife feoi 3^Ef={^ ei^Ef 
21 ^E}^^^ i/2a ^Ef4=s Lo gj^afe e«AH as. 

8 

HI IS SEfe HI 2S0II SIOIAI, 

40I HI 1 UIII HI 4 fee 2|2| HI 4 B»e Q ^blSHI. ^5| HI 4 B»fe rtgei b^O|0^:i: S 
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gjEiEi^ m^m mm ^oi m 1 aaa s^sioi m\o\^ asoi sxia^ ^ah sis. 



9 

s! Eeiieiej s^ah sis. 



s^s 10 

X-il Bi,^ Oil 2^01 AH, 

^01 m 1 LHXI J«l 4 MOSFETOjU. •fe>0| Ji\ 1 BXK HI 2 BXK XII 3 &». HI 4 BXFfe 

2|2| :>iioiM, ^sn&j. * aci BJhei ^ai sis. 



11 

XII SEfe ai 21^011 2iO|AH, 

XII 1 ±x\ LHxi xii 4 ^x\^ Dim^^m ahs ^\\s^o\\ isa^ si ah sis. 



12 

XII 1 BXK XII 2 BXK g xHi 3 ^uim:n. XII 1 iJ fli 2 ^x^e^o^l el:>^a^ a ^21 3 
:)|oii :?i^moi ^01 xii 2 £^xfS¥Ej xii 3 bx^s ms^ a#°j 3:?i gi ^^i^ol ^§£i^ x^l i§ 
XII 1 ^§ ^ XII 2 ^§ 4lX^s si,^8^^ xii 1 sis2f XII i§ XII 3 ^ xii 4 ±x[m 

^mB\^ XII 2 SJSM S§fSh^ XII IS S|S¥2F, 

m 1 mxi Xii 4 ^xF£f fe^M3^eJ i;>^ m zm xii 1 imx\ x-ii 2 ±x\m 

si^mfe xii 1 sissf XII 2S XII 3 fes ^x[ ^ xii 4 ^x[m xii 2 siss si^6^fe xii 

2§ SIS¥S Si^8F£|. 

^01 XII is XII 1 fes ^» ai XII 2 :^x^2| ^^::?i xii 2 9x^^ ais a^goi xii is xii 2 

xii 1 tifoioi>i: s ^Eia>^¥M eaH xii 2 s^an. ^^pi xii is xii 3 ai xii 4^§ 

:i^»£| ^^:?l XII 2 9X^^ AHS S^£]Oj XII 1§ Xii 2 BX^^ XII 2 0^101^ S SEIEj>^¥g SoH 4^:?l 

XII 2 s^siffl. -y:?! Xii 2g XII i feg ^x^ ^ x-ii 2 ^x^^ ^01 xji 2 exh^ ahs §^£| 

01 X-il 2m M 2 EfXF^ XII 1 IdfOIOI:^^ ^ gjni0:^¥B SSK XII 1 S^Hf XII 2g Xii 3 

fee ^x^ XII 4 fes ^x^2i ^yD\ XII 2 bxf^ ahs s^aoi Xii 2§ XII 2 ex^^ xii 2 0^0101:^^1 ai 
sniEi:^¥» mm xii 2 asi^f s^eicm. 

^01 Xii i§ ai Xii 2§o| 1 ^xF£j xii 1 ex^sj m^m ai ^^:?i xii 1^ ^ xii 2s °i xii 4 fe§ 

:^X^2| Xil 1 BX^^ S^SB 2,^2^ ;h| 1 Jl^Ef^^ ^ Xii 2 II^E^4^ gJ^E+H^ Xii 

ia ai Xil 2S2I Xil 2 fe^ ±X[ §y Xil 3 feg ±X[2\ Xil 1 BXFfe AHS S^SOi Sg 2^aiO|EI(LO) 

Xil 1S iy XII 2§ Xil 1 fe§ ^X[ UiXI Xil 4 feS ^X[9\ Xil 1 BXf^ ^^^^ Xil 1§ Xil 1 BX^^ Xil 
1 bF0|Oi>^ ^ ^m^±¥ LHXr Xil 4 HhOIOI^ ^ SE|0^¥ ^ Xil 2§ Xil 1 &X^^ Xil 1 d^OlOlr^i^ ^ 

^m^:^^ UIXI Xil 4 bl^olo^>^ §y sme^^^s S6h xii i ae/a s^aoi ri^ssi dFoioi-^ ag^ 

01 ^XISilQ. 

^oi Xil IS a xii 2S XII 1 ±x[ s Xil 3 ^x^s| xii 3 exrsi s^g^ xii 1 e^B xii 
1 woioi^ s sniB>i¥S eoH Xil 1 ^mi& s^sm. xii is ai xit 2s xii 2 ^§ :i:Xf 

ai Xil 4 feS ^Xfo| Xil 3 BXfSI S^Sg XII 2 S^B S XII 2 timiOI>^ S Snie^¥M S8H 

^01 Xil 1 a^3f s^a^ 

e^AH SIS. 



13 

XII 12S0II SiOIAI. 

&OI XII 1 agi^ 4i§si g^o| aefM s^m^ aa a^ioiii ^^:?i xii 2 aa^ sxiei s{ai sis. 



s^i^ 14 

Xil 12i^0|| aiOIAH, 

^01 XII 1 sxioiiQ. ^01 XII 2 ±.^9] m9\ s^6f^ a^B s^ah sis. 



15-10 



S3H^oJ^2002-0068128 



15 

HI i2ifoii 2^cHA^, m i i!2^iif4= sj^b ^ hi 2 :D^m4^ ej^Boiife ^§21 in^m^- y^moii 

2I6H §M gj^an, LO tls. gj^BOIIfe ^m4^°j 

1/221 ^IIf4'M LO gJ^EIfe ej/H S|S. 



16 

HI 12iK)ll SICHAH. 

4.^31 M 1§ HI 2S M 1 UIXI HI 4 2^21 HI 4 BXfg Q ^bism. -y:?! HI 4 SXhfe 



17 

HI 12S0II 5^lo^A^. . 

fe^:*! HI IS HI 1 UIII HI 4 HI 1 S! HI 2 B»ei Sg^OII CHef HI 3 3I|S¥EI HI 2 

BXJS osfe a = oj egiiA.gHojg^o| £S4^StOI ^CHSiS i^H, ^0| 21 HI 1 UiXI HI 4 ^§ 

:4il|fe HI 1 BXI SI HI 2 Sg^OII CHtf HI 3 &XIS¥EI HI 2 BXfS ssfe SSSI egH>ig!Bj 

e:i:°i m Eif4=2ioi ^^2is :?niw, 4^:ii hi uhoioi^i s anie^i: gsfe 4,01 hi m hi 1 mxi 

HI 4 4i»°l ^CHSi S^alf 4^:'l HI 2S HI 1 U|X| HI 4 4iW°| ^4iSi S^OI 2|2| AiS- 
e^AH SIS. 



18 

HI 121} HI XI HI 15S g 0J1= &OII 910\M. 

HI IS gJ HI 2S HI 1 mxi HI 4 ^§ 4:XJfe MOSFETOIH. HI 1 BXK HI 2 BXK iy HI 3 

BXhte 2|2t ?l|0|e, =a|oiej QJAI SIS. 

19 

HI IBSOIj 9lO\A^. 

HI IS HI 1 UIXI HI 4 NS M0SFET0I31, ^fl^l HI 2S HI 1 UIXI HI 4 k§ iiiXIfe PS 

MOSFETSJ SJAI 2IS. , 



S^if 20 

HI 16S0II 9iO\M. 

&OI HI 1 LH XI HI 4 k§ ikXffe H0SFET0I2. &^:5| HI 1 BXK HI 2 BXI, HI 3 BX^. SI HI 4 BXIfe 

2|2i ?iioie. Haiei. s ap BXfai s-ai as. n - 

S^th 21 
hi 20S0II StOIAH. 

4}:ji hi is hi 1 Ljixi hi 4 ±Ji^ ns mosfetoi::, ^^di hi 2s hi 1 lhxi hi 4 4:X}fe 

MOSFETS! QJAI SIS. -.- 



S^S 22 

HI 12i^0ll StOIAH. 

HI IS HI 1 UIXI HI 4 rJiX^ g OlOII CHgafe HI 2S HI 1 UIXI HI 4 rliXIfe ej=? 6!goi: 

soil mej/H ?}Ji m oij= ghsseioi ^igajog ssas^ ; 



S?if 23 
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HI 12S0II 910\M. 

ji\ IS % ^1 2S Ji\ 1 yxi XII 4 ^xi^ ^sJi.^ :7ieh^oii ms. mmm 3iiS4^oii ss£i^ oj 



S&1 



n. 



1 



s 

\ 



^^y^ fie quency 



CO 



1^ 



1 



£02 



211 



RF(20I) 
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PMOS , f . 




▼ 



15-14 



g:>H ^51 ^2002-0068128 



£B7 




15-15 



